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THURSDAY, JANUARY 28, 1875 


THE MARQUIS OF SALISBURY ON 
SCIENTIFIC EDUCATION 

HE scientific world is much indebted to the Marquis 
of Salisbury for the clear and powerful speech on 
the value of scientific education which he delivered in 
Manchester on Friday last. It is a satisfactory sign of 
the times when a statesman of his position and intel¬ 
lectual standing acknowledges the claims of science to a 
place in the higher education of the country equal to that 
of the older studies. Whilst adverting to the great 
strides which had been made respecting the elementary 
education of the country, Lord Salisbury does not forget 
that “ the true key to the education of the lower classes is 
a love of knowledge on the part of the classes that are 
above them and he goes on to point out that in the dis¬ 
trict in which he was speaking, the secondary, and espe¬ 
cially adult education, was well provided for. He passed 
a well-deserved encomium on the Owens College. Al¬ 
though the general instruction of the adult population by 
means of evening classes does not form the primary work 
of a College such as Owens, yet, placed as it is in the 
midst of a dense and busy population, it has found that 
there is much good work to be done in this direction. 

In this service there can be no rivalry between Owens 
College and other institutions of a similar character ; 
each has its own sphere, and, indeed, the truth is that 
if in large cities evening classes are to be of essential 
service, they must not be confined to one institution. For 
not only must the focus of instruction be near the men who 
are wearied with a hard day's work, but a different style 
of tuition naturally grows up in the various centres ; one 
may, by natural selection, adopt one branch, and another 
another. Such a course is indeed the healthy develop¬ 
ment of a living organism which suits its growth to the 
conditions of its environment; and whilst it strengthens 
itself by so doing, it affords at the same time grateful 
sustenance and solace to those dwelling under its shadow. 
One of the great problems of the age, upon the successful 
solution of which much of our social and material pros¬ 
perity depends, is indicated by the Marquis when he 
tells us that the truths of science should permeate the 
whole mass of the people. Evening classes such as we 
have referred to form one of the modes by which this 
may be accomplished. Another means of awakening 
the scientific interest of the people is by a widespread 
series of thoroughly trustworthy popular science lectures. 
Manchester has for some years taken a prominent posi¬ 
tion in this latter respect, and has been followed in this 
direction by the Gilchrist Trustees, who have established 
similar courses in the metropolis; whilst Liverpool, 
Glasgow, and other towns have recently determined to 
follow the same lead. The main object of such lectures 
is to interest more than to instruct, and we require, be¬ 
sides them, the general establishment of regular classes 
in which the subjects are thoroughly taught. Such 
classes are indeed established throughout the length and 
breadth of the country, thanks to the operations of the 
South Kensington Staff; and it is difficult to over-estimate 
the value of the scientific haul which year by year this 
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network thrown from the metropolis gathers up. From 
the satisfactory and rapid growth of this system cf 
science teaching, the time must necessarily arrive when 
the central agency should not be confined to the metro¬ 
polis alone, but should be supplemented by local centres, 
each of which would probably be more conversant with 
the special wants of its district than the metropolitan 
institution could possibly be. 

Good as all such evening and adult science instruction 
may be, its prosperity must depend on the existence and 
healthy growth of a higher class of teaching, such as 
that afforded by the various universities and colleges 
throughout the country. It is their problem to teach the 
teachers, and it is in the carrying out of this great task 
that Governmental assistance is imperatively required. 
By this assistance, however, we do not mean that insti¬ 
tutions are to be at once artificially created ; such a thing 
is just as impossible as to bring a full-grown man into the 
world at once, without his passing through all the stages 
of childhood. Each higher school will naturally select, 
if properly fostered, its own special direction of develop¬ 
ment, and it is absurd to suggest any operation by which 
such a natural growth should be cut down, like a Dutch 
garden, in order to improve its form. 

We have left untouched the question of the endowment 
of research ; but it is obvious that to endow the unremu- 
nerative manufacture of knowledge is more important 
than to endow teaching which is always more or less 
remunerative. 


SOUTH AMERICAN TRA VEL 
Travels in South America, from the Pacific Ocean io the 
Atlantic Ocean. By Paul Marcoy. Illustrated by 525 
engravings and ten maps. Two vols. (London ; Blackie 
and Son, 1875.) 

The Amazon and Madeira Rivers; Sketches and Descrip¬ 
tions from the Note-book of an Explorer. By Franz 
Keller, Engineer. With sixty-eight illustrations on 
wood. (London : Chapman and Hall, 1874.) 

Tivo Years in Peru, with Exploration of its Antiquities. 
By T. J. Hutchinson, M.A.I. With map and numerous 
illustrations. Two vols. (London : Sampson Low, 1S73.) 
E notice these three works together, because to 
a considerable extent the first-mentioned em¬ 
braces the ground gone over by the other two. Like 
Mr. Hutchinson, M. Marcoy devotes considerable space 
to the prehistoric antiquities and native populations of 
Peru, and, like Mr. Keller, the French traveller has much 
to say on the hydrography of the Amazon, on its fauna 
and flora, and on some of the numerous tribes that people 
the region contained within its vast basin. Of the 
three writers, M. Marcoy alone can be called a profes¬ 
sional traveller,—at least, he appears as such in the 
present narrative ; while Messrs. Keller and Hutchinson 
only took advantage of their vocation calling them to 
South America, to investigate what interested them in the 
particular regions which they visited. It is very gratifying 
to find men who do not profess to devote their lives to the 
advancement of scientific knowledge, so willing and com¬ 
petent as this engineer and this consul are to add to its 
sum. The number of such unprofessional—if we may so 
call them—advancers of scientific knowledge has in recent 
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years been gradually increasing ; and we hope that with 
improved systems of education, both in Europe and in 
America, systems in which a training in science will have 
a prominent place, such scientific volunteers will become 
more and more numerous. Considering the large number 
of Englishmen alone who occupy positions in our own 
colonies and other foreign countries, in the midst of 
districts of which we have very little accurate knowledge, 
what a rich harvest might be expected if only one half 
of them had the scientific training to be obtained at a 
German EealscJmle ! 

The dates of publication of the three works at the head 
of this article are somewhat misleading; the order in 
time of the respective travels is indicated by the sequence 
of the titles. 


M. Marcoy’s narrative is in some respects a puzzling 
one. It may be said, so far as his own journey is con¬ 
cerned, that there is not a single date in the whole book. 
Whether this be the author’s fault, or that of the pub¬ 
lishers of this translation of his work, we do not know ; 
but we deem it rather a serious one if the work is 
put forth as the genuine narrative of a traveller 
who wishes to be regarded as a trustworthy observer 
and recorder of phenomena, many' of which may alter 
in the course of a very few years. M. Marcoy’s ob¬ 
servations as to the condition of the prehistoric remains 
of Peru, of the condition of the peoples, both dominant 
and native, with whom he came in contact, of the 
state of rivers, of the fauna and even of the flora, 
will be deprived of no small amount of their value 



Fig. i. —Bark Canoe of Wild Indians (Araras and Caripunas).—Keller. 


there is any doubt as to the date at which they were 
made. From internal evidence we conclude that the 
journey from Islay to Para was made during the twelve 
months following July either of 1847 or 1848; and we 
learn from St. Martin’s recently published “History of 
Geography ” that M. Marcoy was in the country about 
that time. But the work is thoroughly French from 
beginning to end, from the theatrical pose and costume 
of the author’s portrait in the frontispiece to the final 
“Vale.” We certainly believe that M. Marcoy made 
the journey across the South American continent about 
the year 1848, and that the work before us contains a 
narrative of what he heard and saw ; but the author 
evidently studies effect so much, both in his illustra¬ 
tions and his style of writing, that one is apt to have 
a feeling that not unfrequently strict accuracy has 
been sacrificed, and that the author has given way 
to the very French failing of a love of exaggeration. 


This, we think, is particularly seen in the author’s account 
of the French scientific expedition, in the company ot 
which he performed part of his journey. His portrait of 
the “ Count de la Blanche-Epine,” as he calls the leader 
of the expedition, is evidently a caricature, and we fear 
the same may be said of several other portraits in the book; 
and whenever be refers to the Count—and he does so 
ad nauseam —it is invariably with so much bitterness, that 
one is apt to think the Count had snubbed the somewhat 
Bohemian but evidently sensitive traveller. 

But that the narrative has been revised within the last few 
years, is evident from several passages. He refers to occur¬ 
rences which took place in 1866 ; and while sailing down 
the Amazon he discusses the value of observations which 
must have been made years after his journey. Throughout 
the work the personal narrative is frequently so mixed up 
with information obtained by the author either at other 
times—for he was many years in South America—or at 
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second hand, that it is often difficult to know where to 
draw the line ; and thus one who is simply in search of a 
trustworthy narrative of observed facts is apt sometimes 
to feel insecure. 

Moreover, we find from M. St. Martin’s work, that 
“ Marcoy ” is really a pseudonym, the author’s real name 
being Saint-Cricq. Why a veracious traveller should write 
under a pseudonym it is difficult to see ; fancy Wallace, 
or Bates, or Livingstone, or Baker, or Payer, or Meyer 
doing so. Did “ Paul Marcoy” fear the vengeance of the 
“ Count de la Blanche-Epine ?” That M. Marcoy in¬ 
tends his narrative to be taken au serieux is evident 
throughout, from his elaborate and really valuable disser¬ 
tations on the antiquities and original populations of 


the tribes with which the traveller came in contact on 
the river Ucayali and its tributaries, and on the natural 
history of the regions he travelled through. 

M. Marcoy’s point of departure was the port of Islay, 
nearly under the 17th degree of south latitude. lie tells 
us that his journey was undertaken as the result of a 
wager with the captain of an English vessel, that he 
would reach Para, in Brazil, by crossing the continent, 
as soon as the captain would sail to the same place 
round Cape Horn. As might be expected, he lost 
his wager. Still, considering, or because of, his simple 
equipment, and taking into consideration the frequent 
long stays he made at various places on his route. 


Peru, their sources and migrations,'followed up by similar 
dissertations on the various groups of tribes he passed 
through, his minute and careful geographical descriptions, 
especially in connection with the Amazonian river-sys¬ 
tem, and the many details he gives concerning the fauna 
and flora of the extensive region which he traversed. 
We hope the publishers in the next edition will at least, if 
they can, give the exact date of M. Marcoy’s journey ; let 
them be assured that, instead of detracting from, it will 
add to the value of the work, even though with regard to 
Peru and the Amazon there have been later explorers. 

Notwithstanding these blemishes, the work must be 
regarded as, on the whole, a trustworthy narrative, con¬ 
taining a great deal of valuable information, especially on 


his journey, performed in a year and fourteen days, must 
be regarded as a wonderful feat. At the same time he 
managed to see a great deal that is worth recording. He 
went by Arequipa, the north end of Lake Titicaca, Acopia, 
Cuzco, to Echarati, on the Rio Quillabamba Sta. Ana, as 
he calls the river marked Urubamba in most maps, even 
in that of Barrera (1871) prefixed to Mr. Hutchinson’s 
work. M. Marcoy is extremely particula* about the 
courses and names of his rivers, and, as we have said 
frequently enters into long dissertations on the subject, 
giving minute details with much confidence. He is par¬ 
ticularly confident as to the courses and names of the 
numerous rivers that unite to form the Ucayali. Near 



Fig. 2. —Submerged Forest.—Keller. 


© 1875 Nature Publishing Group 













244 


NATURE 


[ 7 an. 28, 1875 


Echarati, he embarked in a canoe on the Quillabamba or 
Urubamba, and sailing down this river and its continua¬ 
tion, the Ucayali, reached Nauta, opposite the mouth of the 
latter, on the Amazon ; getting a boat at Nauta, Marcoy 
sailed down the Amazon to Barra, at the mouth of the 
Rio Negro, completing his journey from that point to 
Para in a sloop. 

The first part of his journey after leaving Islay is dreary 
enough, over desert pampas and barren mountain regions, 
and the weary iteration of the trivial incidents in each 
day’s journey becomes in the end positivelytedious. In con¬ 
nection with Cuzco, the author gives considerable details 
concerning Peruvian antiquities, some of the remains of 
which he appears to have carefully and minutely studied, 
and of which he gives some valuable illustrations—sculp¬ 
ture, statuary, fortifications, pottery; and lastly, what pro¬ 
fesses to be a series of the thirteen Incas and their wives 
from Manco Capac downwards, who reigned over Peru 
from the foundation of Cuzco to the Spanish Conquest. 
They are beautifully executed, but we fear their historical 
value won’t count for much. M. Marcoy has a very 
complete theory as to the peopling of America by the 
ancestors of the native races who at present inhabit 
America. He recognises two different types as including 
nearly all the peoples both of North and South America— 
the Mongolo-American type and the Irano-Aryan type, of 
which the former, the colonising or swarming element, as 
he calls it, is by far the more numerous. Both races, he 
seems to believe, entered America from Asia at a very 
remote period, probably by Behring Strait, which at the 
time of the migration he appears to think was bridged 
over by an isthmus. He endeavours to connect the 
Irano-Aryan type at least with the ancient civilisation 
of India and Egypt, with modifications and additions 
acquired by the migrants from the various peoples with 
whom they came into contact in their progress north¬ 
eastwards through Asia, The Quichuas, Aymaras, 
Antis, and Chontaquiros, tribes of Peru, he con¬ 
nects with this civilising element, as he calls it, to 
which he apparently attributes most of the wonder¬ 
ful monuments that now remain. That there are two 
distinct types among the native inhabitants of Peru 
the latest and most trustworthy researches seem to prove, 
as also that there has been more than one immigration 
from Asia, but that right across the Pacific, and not by 
Behring Strait; but that the Incas were the authors of 
the wonderful works of which so many remains still exist, 
seems in the highest degree doubtful. We fear the 
theories of M. Marcoy on this point will be considered 
rather wild by the scientific investigator, who we daresay 
wall prefer the sober hypotheses of Mr. Hutchinson, based 
as they are on a broad basis of facts. But more of this 
when we come to the work of the latter. 

M. Marcoy gives many interesting details concerning 
the social life of the various cities and towns of Peru 
through which he passed on his way to Echarati, The 
picture presented is on the whole a sad one, and we 
should hope that since he made his journey there has 
been a great reformation, and that since railways and 
steamers have brought the people more into contact with 
the busy world of Europe and North America, industry, 
morality, and education have attained a higher platform. 

The real interest of M. Marcoy’s journey begins when 


he launches on the river Quillabamba, probably the 
most tortuous river in the world, and so studded with 
rapids that navigation, except in. canoes, is utterly im¬ 
practicable. M. Marcoy gives much scattered infor¬ 
mation, helped considerably by the artistic illustrations, 
of the vegetation on the banks of this and the other rivers 
down which he passed. The traveller was nothing 
if not an artist; and the work before us, in the eyes 
of most readers, will derive half its value from the beauti¬ 
fully executed and graphic illustrations, which enable one 
to realise the scenes through which the author passed, 
better than any amount of description. So his sketches 
of the native Indians give one a good idea of the different 
types met with along his route. Most of these, we should 
think, are portraits, and. some allowance, no doubt, must 
be made for the author’s tendency to artistic exaggeration. 
Some of these portraits, as well as some of the sketches 
illustrating the social life and habits of the natives, we 
recognise as having been used (without acknowledgment) 
in a recent popular work on anthropology. This suggests 
the idea that the publication, so far as scientific purposes 
are concerned, is rather late ; we should think it likely 
that whatever the work contains of value bearing on the 
ethnology, geography, and natural history of the Amazo¬ 
nian region, has already found its place in those sciences 
through the French edition. 

Although the author enumerates many tribes to be 
met with on the Ucayali and its tributary rivers, the 
members of these tribes at the time he visited were 
very few, and the l'egion through which he passed on 
his way to the Amazon appeared to be but thinly 
inhabited, notwithstanding the abundance of food, 
both vegetable and animal Indeed, the native 
races of South America, like those of North America, 
seem to be dying out before the advance of the 
white man, though not so rapidly, for the simple 
reason that the spread of the white man over the 
southern continent is much more slow, and the whites 
themselves seem to be nearly as lazy as the Indians. 
Perhaps the fostering care of the Jesuit missionaries may 
also have helped somewhat in preventing the rapid ex¬ 
tinction of the Indian, tribes. These missionaries have 
been at work more or less ever since the Spanish conquest 
of Peru, and the “ converts ” may be counted by thou¬ 
sands, though M. Marcoy thinks, and he is not singular 
in the opinion, that the missionaries have succeeded only 
in producing a degraded type of Indian, differing from 
his heathen brother simply in having lost his indepen¬ 
dent spirit. M. Marcoy appears to be thoroughly ac¬ 
quainted with the history of the Jesuit missions in Peru, 
and one of the most pleasant episodes in his work is 
the account of his long stay at a mission station on the 
Sarayacu, a tributary of the Ucayali. 

The tribes whom the author names as inhabiting the 
banks of the Ucayali and Quillabamba are the Quichuas, 
the Antis, the Chontaquiros, the Conibos, the Sipibos, 
and the Schetibos. Of these, only the first three, along 
with the Aymaras, and two or three tribes scattered 
through the valleys of Bolivia, does he recognise as 
representing his “ Irano-Aryan " race. Most of the 
other tribes he believes represents his Mongol or Tatar 
race, the colonising element; while the Carib, Tupi 
Guarani, and other races, are in his opinion only various 
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genera derived from the above-named mother families. 
We doubt whether thi3 sweeping and easy way of grouping 
the American native races will stand the test of rigid 
ethnologic investigation ; we suspect it will require much 
wider data than M, Marcoy had at his command to 
settle the question satisfactorily. The facts he gives, 
however, concerning the various tribes with which he 
came in contact, appear to us to be of considerable 
value. His descriptions of the peoples, the manners 
and customs, physique, traditions, movements, religious 
beliefs, vocabularies, &c., are all contributions to science, 
which the discriminating ethnologist will no doubt know 
how to make use of. 

With regard to what must be considered as the proper 
source of the Amazon, M. Marcoy agrees so far with Mr. 
Squier, one of the latest writers on the subject, or rather 
with Dr. Santiago Tavara, of the Peruvian Hydrographic 
Commission, that it is not the Maranon. Dr. Tavara 
decided that as the Ucayali has greater volume and length 
than the Maranon, the former must be regarded as the 
Rio Madre del Amazonas. M. Marcoy had long before 
this concluded that as the Apurimac, a principal tribu¬ 
tary of the Ucayali, is seventy-five miles longer than the 
Quillabamba or Urubamba, the upper part of the Ucayali, 
the former ought to be regarded as the real source of the 
Amazon. Several attempts have in recent years been 
made to discover if any of the many upper tributaries 
on the right bank of the Amazon could be made available 
for navigation by steamers, but, so far as we have learnt, 
with disappointing results, so that it is doubtful if any of 
these immense tributaries can ever be used as pathways 
for commerce. 

During his slow progress down the Amazon, M. Marcoy 
frequently halted on its banks, visiting the mission sta¬ 
tions, the half-civilised settlements of Brazilians and half- 
breeds, and the villages of the Indians. He also explored 
the mouths of some of the rivers flowing into the Amazon, 
and some of those curious natural canals which unite the 
main stream with many of its tributaries a considerable 
distance above the latter’s cjnbouchure. It is well known 
that the waters of some of the Amazonian tributaries, as 
the Rio Negro, are of a very dark colour, resembling 
coffee. We do not know that this has yet been satisfac¬ 
torily accounted for; it can hardly, it would seem, be 
owing to the nature of the ground over which the rivers 
flow, as this is of very diverse kinds. M. Marcoy declares 
that when this water is looked at through a transparent 
vessel, it is perfectly limpid and colourless; only in cases 
where the current was slow or imperceptible, it had a 
brown tint. Animals of all kinds abound in and around 
these curious waters. 

M. Marcoy made a careful exploration of the delta of 
the Purus, a large tributary on the right bank of the 
Amazon, by which he ascertained that the river has 
only one embouchure, the other openings being really 
only natural canals, M. Marcoy’s knowledge of the 
hydrography of the south side of the Amazon seems to 
be clear and accurate, and is certainly extensive, and his 
frequent dissertations on the subject are worthy the 
attention of geographers, if they have not already gained 
it. One of the most valuable features of his work is the 
set of splendid maps which are prefixed, showing in 
minute detail the topography of his route. 


We must leave M. Marcoy to find his way to Para, and 
accompany Mr. Keller in his journey up the Madeira. 
While we certainly think that in regard to the points to 
which we have referred the value of M. Marcoy's work is 
capable of being enhanced, still on the whole it must be 
regarded as deserving to occupy an honourable place 
among works of travel. It is essentially' a popular work, 
and we hope it may have an extensive sale and many 
readers, as it contains a vast amount of really valu¬ 
able information concerning the geography, topography, 
natural history, and ethnology of Peru and the Upper 
Amazon. Messrs, Blackie have done well in publishing 
an English translation, which has been remarkably well 
done by Mr. Rich. 

{To be continued.) 


MOGGRWGE’S “HARVESTING ANTS AND 
TRAP-DOOR SPIDERS” 

Supplement to Harvesting Ants and Trap-door Spiders. 
By J. Traherne Moggridge, F.L.S., F.Z.S. With specific 
descriptions of the Spiders, by the Rev. O. Pickard- 
Cambridge. (Reeve and Co., 1874.) 

R. MOGGRIDGE’S original work was reviewed in 
Nature, vol. vii. p. 337, and we have already a 
mass of additional matter, paged continuously so as to 
form one volume when bound up with the first part. 
Only twenty pages are here devoted to the ants, yet we 
find several observations of great interest to the philo¬ 
sophic entomologist. Thus, the actions of lizards and 
tiger-beetles in attacking the ants were closely observed. 
The lizards only eat the winged males and females, but 
show great fear of the workers, always keeping out of 
their way; and the workers protect the winged ants by 
surrounding and swarming over them, so that the lizards 
can only occasionally dash at an outlying straggler. The 
Tiger-Beetle {Cicindela) devours the workers, but only 
attacks them with great precaution, keeping out of the 
way of the main body and seizing stragglers by a 
bite just behind the neck. If it fails to seize them 
in this exact spot it leaves go again, evidently knowing 
that if the ant’s jaws once close on any part of its legs or 
antennm they will never leave go, even after death. 
These observations apply to the two species of South 
European Harvesting Ants, Atta slructor and A. barbara, 
and they furnish a clue to the use and purport of the 
large bodies of workers, which act as guards to the males 
and females. They also explain the use of the spines, 
hooks, and bristles with which so many of the weaker 
forms of ants are armed, as well as the occurrence of a 
proportion of soldiers—large-headed workers whose only 
function is to attack and drive away certain specially 
dangerous enemies. Some of these large-headed workers 
are essentially a huge pair of jaws with just enough body 
to carry them about, and whose sole object in life is to 
fasten on some special enemy and sacrifice themselves 
for the good of the community. The most important 
problem remaining for solution in connection with these 
harvesting ants is, how they contrive to keep the seeds; 
in their granaries from germinating. Mr. Moggridge has 
proved that formic acid or its vapour has no influence, 
that the presence of the ants is necessary to prevent ger¬ 
mination, but that their presence alone does not prevent 
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